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(54) LSI FOR COMBINATION CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an IC card capable of switching radio/contact 
with a simple configuration. 

SOLUTION: When a radio signal is inputted from an antennapower supply potential is 
generated in a linear circuit for radio and a switching signal RFRST becomes 'H'. In 
such a casea CPU recognizes a radio mode and carries out a processing program of 
the radio mode. Alsological circuits A1 and A2 make data based on the radio signal 
and a clock signal transferable. On the other handwhen the radio signal is not inputted 
from the antennathe signal RFRST becomes 'L\ In such a casethe CPU recognizes a 
contact mode and carries out a processing program of the contact mode. Alsological 
circuits A3 to A5 make a reset signal inputted from an external terminaldata and a 
clock signal transferable. 



CLAIMS 



[Claim(s)] 

[Claim 1]LSI for pair cards characterized by comprising the following. 

A linear circuit for contact connected to two or more external terminals. 

A linear circuit for radio which it is connected to an antenna and the 1st power supply 



potential is generated based on a radio signaland sets a switch signal as the 1st level 
when said 1st power supply potential exceeds a predetermined thresholdand sets a 
switch signal as the 2nd level when said 1st power supply potential does not reach 
said predetermined threshold. 

A switching circuit which enables transfer of data in said linear circuit for radio when 
said switch signal is the 1st leveland enables transfer of data in said linear circuit for 
contact when said switch signal is the 2nd level. 

[Claim 2]The LSI for pair cards according to claim 1 wherein a circuit which generates 
said 1st power supply potential is connected to a node for internal electrical power 
sources via a diode for prevention of backflow and a terminal in which the 2nd power 
supply potential is impressed among said two or more external terminals is also 
connected to said node for internal electrical power sources. 

[Claim 3]When said switch signal is the 1st levelit recognizes that it is in radio modea 
processing program at the time of radio mode is executed and said switch signal is 
the 2nd levelThe LSI for pair cards possessing a control circuit which recognizes that 
it is in contact mode and executes a processing program at the time of contact mode 
according to claim 1. 

[Claim 4]LSI for pair cards characterized by comprising the following. 
A linear circuit for contact connected to two or more external terminals. 
A linear circuit for radio connected to an antenna. 

A control circuit which judges operational mode based on a state of each signal 
generated in a state and said linear circuit for radio of each signal inputted into said 
linear circuit for contact. 

A switching circuit which enables transfer of data in said linear circuit for contact 
when transfer of data is enabled in said linear circuit for radio when said control 
circuit has recognized radio modeand said control circuit has recognized contact 
mode. 

[Claim 5]The LSI for pair cards according to claim 4 providing a switching circuit 
which fixes said two or more external terminals to earth potentialsrespectively when 
said control circuit recognizes radio mode. 

[Claim 6]An IC chip having arranged each vamp each pad for wirebondingand for flip 
chip bonding on a main table side of said IC chip in an IC chip carried in an IC module 
for IC cardsrespectively. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention]This invention relates to LSI used for what is called a pair card 

that made the contact type IC card and the radio type IC card unite. 

[0002] 

[Description of the Prior Art]Conventionallyas an IC cardtwo kindsa contact type IC 
card and a radio type IC cardare known. 

[0003] Drawing 15 shows the outline of the composition of the conventional contact 
type IC card. 

[0004]MPU12 the connection part 1 1 and for IC cards is carried in the plastic card 10. 
The connection part 1 1 has exterior electrodes. 

Data etc. are exchanged by carrying out direct contact of these exterior electrodes 
to the external device (reader/writer) 1 8. 

Generallythe connection part 11 and MPU12 for IC cards are modularizedand have 
become an IC module. 

An IC card is done by inserting this IC module in the emboss area of the plastic card 
10. 

[0005]MPU12 for IC cards is provided with the control section 13the operation part 
1 4ROM 1 SRAM 1 6and EEPROM1 7. The program for data processing is saved ROM15. 
RAMI 6 is used as an object for the temporary storage of dataand EEPROM17 is used 
as an object for data storage. 

[00063 Drawing 16 shows the outline of the composition of the conventional radio type 
IC card. 

[0007]MPU22 the antenna 21 and for IC cards is built in the plastic card 20. The 
antenna 21 is for exchanging data etc. between the external devices (reader/writer) 
30. MPU22 for IC cards is provided with the modulation and demodulation circuit 
23the input/output control circuit 24CPU25ROM26SRAM27EEPROM28and the bus 29. 
[0008]The radio signal received in the antenna 21 is inputted into the input/output 
control circuit 24 via the modulation and demodulation circuit 23. The program for 
data processing is saved ROM26. SRAM27 is used as an object for the temporary 
storage of dataand EEPROM28 is used as an object for data storage. 
[0009]By the wayin recent yearsthe multi-card which can process various 
applications with one card has been developed in order to reduce the number of 
sheets of the card to carry. The contact type IC card and radio type IC card which 
were being carried independently conventionally are made to unite in connection with 
thisand development of the pair card which enabled it to process many applications 
with one card is also furthered. 

[0010]For examplepromising ** of this pair card is carried out at a system which is 
used combining electronic money (contact process) and a commuter pass (radio type). 
[001 1] Drawing 1 7 shows the 1st example of the conventional pair card. 
[0012]This example is related with the IC card indicated by JP5-333966A. This IC 
card has equipped with the function of both a contact process and a radio type in one 



card. Howeverthis IC card builds in the battery. 

And the life of this battery is prolonged by using a rechargeable battery. 

It is not indicated at all about how a contact process and a radio type are changed to 

this literature. 

[0013] Drawing 18 shows the 2nd example of the conventional pair card. 
[0014]This example is related with the IC card indicated by Patent Gazette No. 
2755809. This literature is indicated about the contact process and the radio type 
switching system. This switching system compares the potential U2 of the VDD 
terminal for contact with the reference potential U1 generated at the time of radio 
Mohd with the comparator 2.1.2and changes a contact process and a radio type based 
on that comparison result. 

[0015]Howeverin this methodin order to compare the potential U2 of the VDD 

terminal for contact with the reference potential U1 generated at the time of radio 

modethe accuracy of the comparator 2.1.2 poses a problemand there is a fault that a 

switching circuit including the comparator 2.1.2 becomes complicated. 

[0016]It is not indicated at all about how a contact process and a radio type are 

changed to this literature using the comparison result of the comparator 2.1.2. 

[0017] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide 
LSI for pair cards which can change a contact process and a radio type with a simple 
method. 
[0018] 

[Means for Solving the Problem](1) LSI for pair cards of this invention is provided with 
the following. 

A linear circuit for contact connected to two or more external terminals. 
A linear circuit for radio which it is connected to an antenna and the 1st power supply 
potential is generated based on a radio signaland sets a switch signal as the 1st level 
when said 1st power supply potential exceeds a predetermined thresholdand sets a 
switch signal as the 2nd level when said 1st power supply potential does not reach 
said predetermined threshold. 

A switching circuit which enables transfer of data in said linear circuit for radio when 
said switch signal is the 1st leveland enables transfer of data in said linear circuit for 
contact when said switch signal is the 2nd level. 

[001 9]A circuit which generates said 1st power supply potential is connected to a 
node for internal electrical power sources via a diode for prevention of backflowand a 
terminal in which the 2nd power supply potential is impressed among said two or more 
external terminals is also connected to said node for internal electrical power sources. 
[0020]When said switch signal of LSI for pair cards of this invention is the 1st level 
furtherlt recognizes that it is in radio modeand a processing program at the time of 
radio mode is executedand when said switch signal is the 2nd levelit has a control 



circuit which recognizes that it is in contact mode and executes a processing program 
at the time of contact mode. 

[0021](2) LSI for pair cards of this invention is provided with the following. 
A linear circuit for contact connected to two or more external terminals. 
A linear circuit for radio connected to an antenna. 

A control circuit which judges operational mode based on a state of each signal 
generated in a state and said linear circuit for radio of each signal inputted into said 
linear circuit for contact. 

A switching circuit which enables transfer of data in said linear circuit for contact 
when transfer of data is enabled in said linear circuit for radio when said control 
circuit has recognized radio modeand said control circuit has recognized contact 
mode. 

[0022]Furtherl_SI for pair cards of this invention is provided with a switching circuit 
which fixes said two or more external terminals to earth potentialsrespectivelywhen 
said control circuit recognizes radio mode. 

[0023](3) An IC chip of this invention is carried in an IC module for IC cardsand each 
vamp each pad for wirebonding and for flip chip bonding is arranged on a main table 
side of said IC chiprespectively. 
[0024] 

[Embodiment of the Invention]HereafterLSI for pair cards of this invention is 
explained in detailreferring to drawings. 

[0025] Drawing 1 shows the 1st example of the pair card with which this invention is 
applied. 

[0026]The antenna 31 the connection part 32and the LSI section 33 for pair cards are 
built in the plastic card 30. The antenna 31 is for exchanging data between the 
external devices (reader/writer) 38or acquiring electric power from the external 
device 38. The connection part 32 has each external terminal (electrode) of I/O (input 
and output)CLK (clock)RST (reset)VDD (power supply)and VSS (grounding)and 
performs an exchange of data etc. by carrying out direct contact of these external 
terminals to the external device (reader/writer) 39. 

[0027]The LSI section 33 for pair cards comprises the linear circuit 34 for radiothe 
linear circuit 35 for contactthe switching circuit 36and the logic/memory circuit 37. 
The linear circuit 34 for radio is provided with the radio signal detector circuitthe 
power-supply-potential generating circuitthe radio / contact switch signal generating 
circuitetc. The linear circuit 35 for contact is provided with the level shift circuit etc. 
[0028]The switching circuit 36 performs the change in radio mode and contact mode 
based on the radio / contact switch signal outputted from the linear circuit 34 for 
radio. At the time of radio modedata is exchanged between the linear circuit 34 for 
radioand the logic/memory circuit 37and data is exchanged between the linear circuit 
35 for contactand the logic/memory circuit 37 at the time of contact mode. 



[0029]CPU and random logic for logic / memory circuit 37 to process various kinds of 
signalslt comprises a ROM by which the disposal method of data is programmed 
according to each mode (contactradio)RAM used as an object for the temporary 
storage of dataand an EEPROM used as an object for data storage. 
[0030] Drawing 2 and drawing 3 show the composition of LSI for pair cards of drawing 
1__in detail. 

[0031 ]The terminals CP and CM are formed in the linear circuit 34 for radio. The 
antenna for transmitting and receiving a radio signal (AC signaOor acquiring electric 
power is connected to these terminals CP and CM. 

[0032]The detector (detector circuit) 41 is connected to terminal CP. This detector 
41 has the function to detect data from the radio signal received with the antenna. 
The limiting circuit 42the regulator 43and the diode D1 are connected to terminal CP. 
In the course of the limiting circuit 42 and the regulator 43the power supply potential 
VCC in radio Mohd is generated based on a radio signal (AC signal). 
[0033]The diode D1 is to keep current from flowing backwards from the external 
terminal VDD to the regulator 43 at the time of contact Mohd. 

[0034]In the bandgap circuit 44 and the course of the battery level detector 45. When 
the level of the power supply potential (DC power supply) generated from the radio 
signal (AC signal) is detected and the level of this power supply potential exceeds a 
predetermined thresholdit judges that he is radio Mohd and radio / contact switch 
signal RFRST is made into "H". On the contrarywhen the level of power supply 
potential has not reached a predetermined thresholdit judges that he is contact Mohd 
and radio / contact switch signal RFRST is set to "L" 

[0035]The clock extraction circuit 46 is connected to terminal CM. The clock 
extraction circuit 46 is for extracting clock signal RFCLK from the radio signal 
received by the antenna. 

[0036]Radio / contact switch signal RFRST is inputted into the logic circuit (AND 
circuit) A1 and A2. Thereforewhen this signal RFRST is "H"the data which serves as 
radio mode and is outputted from the detector 41 is supplied to logic / memory 
circuit 37 via the logic circuit A1 and the logic circuit (OR circuit) 01. Similarlywhen 
the signal RFRST is "hfclock signal RFCLK outputted from the clock extraction 
circuit 46 is supplied to logic / memory circuit 37 via the logic circuit A2 and the logic 
circuit (OR circuit) 03. 

[0037]At the time of radio modesince data is outputted (transmission)the resistance 
R1 and MOS transistor M1 are used. 

[0038]On the other handthe linear circuit 35 for contact is connected to the external 
terminals VDD and VSSI/Oand CLKRST. In the bandgap circuit 47 and the course of 
the battery level detector 48the level of power supply potential impressed to the 
external terminal VDD is detected about the diode D2MOS transistor M2the bandgap 
circuit 47and the battery level detector 48 which are connected to the external 
terminal VDD. Namelywhen the potential impressed to the external terminal VDD is 



3Vsignal CF1 becomes "H" and signal CF1 is set to "L" at the time of 5V. 
[0039]Since signal CF1 is "H" at the time of radio mode when radio / contact switch 
signal RFRST is in "H" and contact mode (power supply 3V)in any casethe output of 
logic circuit (NOR circuit) NR1 will be set to "l_"and MOS transistor M2 will be in an 
ON state. Since radio / contact switch signal RFRSTand signal CF1 is set to at 
both the times of contact mode (power supply 5V)the output of logic circuit NR1 will 
serve as "H"and MOS transistor M2 will be in an OFF state. 
[0040]The diode D2 is for preventing the back run of current. 
[0041 ]The external terminal RSTI/Oand CLK are connected to logic circuit (AND 
circuit) A3 - A5 via the level shifters 49-51 respectively. In the level shifters 49~51the 
level shift of the signal of a VDD system is carried out to the signal of a VCC system. 
The inversion signal/RFRST of radio / contact switch signal RFRST are inputted into 
logic circuit A3 - A5. 

[0042]When the inversion signal/RFRST of radio / contact switch signal RFRST are 
"H"it becomes contact mode and the output signal of the level shifters 49-51 is 
supplied to logic / memory circuit 37 via logic circuit A3 - A5. The oscillator 52 
outputs clock signal OSCCLK at this time. 

[0043]At the time of contact modesince data is outputtedthe resistance R2 and MOS 
transistor M3 are used. 

[0044]Nextoperation of drawing 2 and LSI for pair cards of drawing 3 is explained in 
detail. 

[0045] 1. At the time of radio modethe radio wave signal for power supplies (AC signal) 
is inputted from an antennaa half wave or full wave rectification is firstperformed 
about this signaland power supply potential (DC power supply) is generated. The 
limiting circuit 42the regulator 43and the bandgap circuit 44 are operated based on 
this power supply potentialand the power supply potential (internal electrical power 
source) VCC is generated. 

[0046]If the power supply potential VCC is supplied to the battery level detector 45 
and this power supply potential VCC exceeds a predetermined thresholdthe radio / 
contact switch signal RFRST outputted from the battery detector 45 will serve as 
"H". 

[0047]If radio / contact switch signal RFRST becomes "H"CPU of logic / memory 
circuit 37 will judge that the present mode is radio mode. 

[0048]ThereforeCPU processes data according to the processing program at the time 
of the radio mode memorized by ROM. 

[0049]Since one input signal RFRST serves as "H" by the logic circuit (AND circuit) 
A1 and A2 at this timethe input signal (dataclock signal) of another side is outputted 
as an output signal as it is. In logic circuit (AND circuit) A3 - A5since one input 
signal/RFRST are set to "L"the output signal of these logic circuit A3 - A5 is always 
set to "L" 

[0050]For this reasondata is supplied to logic / memory circuit 37 via the logic circuit 



A1 and 01 from the detector 41 at the time of radio mode. Clock signal RFCLK is 
supplied to logic / memory circuit 37 via the logic circuit A2 from the clock extraction 
circuit 46and the clock signal CLK is supplied to logic / memory circuit 37 via the 
logic circuit A2 and 03 from the clock extraction circuit 46. 

[0051 ]In logical-circuit AAsince the signal RFOUT is set to "H" or "L" according to 
output datadata is outputted via the output circuit (MOS transistor M1) of the linear 
circuit 34 for radio. On the other handsince the output signal GOUT of logical-circuit 
AA is always set to "L"the output circuit (MOS transistor M3) of the linear circuit 35 
for contact does not operate. 

[0052]2. At the time of contact modein this modepower supply potential or a signal 
(data ****) is supplied from the external terminals VDDVSSand RSTI/Oand CLKand 
the radio signal is not supplied. 

[0053]Thereforein the linear circuit 34 for radiopower supply potential (DC power 
supply) is not generatedand the radio / contact switch signal RFRST outputted from 
the battery detector 45 become "L." 

[0054]If radio / contact switch signal RFRST is set to "L"CPU of logic / memory 
circuit 37 will judge that the present mode is contact mode. 

[0055]ThereforeCPU processes data according to the processing program at the time 
of the contact mode memorized by ROM. 

[0056]At this timethe power supply potential of 3V or 5V is supplied from the external 
terminal VDD. With this power supply potentialthe bandgap circuit 47 and the battery 
level detector 48 operateand the signal RST (2) is set to "L." Since signal CF1 is "H" 
when a power supply is 3Vthe output of logic circuit (NOR circuit) NR1 will be set to 
"L"and MOS transistor M2 will be in an ON state. Since radio / contact switch signal 
RFRSTand signal CF1 is set to "L" when [ both ] a power supply is 5Vthe output of 
logic circuit NR1 will serve as "H"and MOS transistor M2 will be in an OFF state. 
[0057]When power supply potential is supplied from the external terminal VDDin order 
to keep current from flowing into the linear circuit 34 for radiothe diode D1 is formed. 
[0058]In logic circuit (AND circuit) A3 - A5since one input signal/RFRST serve as 
"H"the input signal (a reset signaldataclock signal) of another side is outputted as an 
output signal as it is. In the logic circuit (AND circuit) A1 and A2since one input signal 
RFRST is set to "L"these logic circuits A1 and the output signal of A2 are always set 
to "L" 

[0059]For this reasondata is supplied to logic / memory circuit 37 via the level shifter 
50 and logic circuit A3and 01 from terminal I/O at the time of contact mode. The 
clock signal CLK is supplied to logic / memory circuit 37 via the level shifter 51 and 
logic circuit A5and 03 from the terminal CLKand the reset signal RST is supplied to 
logic / memory circuit 37 via the level shifter 49 and logic circuit A4and 02 from the 
terminal RST. 

[0060]Since the inversion signal/RFRST of radio / contact switch signal RFRST are 
"hTthe oscillator 52 operates and clock signal OSCCLK is generated by this oscillator 



52. 

[0061 ]In logical-circuit AAsince the signal COUT is set to "H" or "L" according to 
output datadata is outputted via the output circuit (MOS transistor M3) of the linear 
circuit 35 for contact. On the other handsince the output signal RFOUT of logical- 
circuit AA is always "L"the output circuit (MOS transistor M1) of the linear circuit 34 
for radio does not operate. 

[0062]As mentioned aboveas explainedaccording to the 1st example of LSI for pair 
cards of this inventionthe existence of the power supply potential (DC power supply) 
generated based on a radio signal in the linear circuit for radio is performing the 
change in radio mode and contact mode. 

[0063]That iswhen power supply potential is generated in the linear circuit for 
radioswitch signal RFRST is made into "hTthis is given to CPUand CPU is made to 
recognize that it is in radio mode. Simultaneouslya clock signal and data are made to 
be outputted by the switching circuit from the linear circuit for radio. On the other 
handwhen power supply potential is not generated in the linear circuit for radioswitch 
signal RFRST is set to "L"this is given to CPUand CPU is made to recognize that it 
is in contact mode. Simultaneouslya clock signal and data are made to be outputted 
by the switching circuit from the linear circuit for contact. 

[0064] LSI for pair cards which can change a contact process and a radio type with a 
simple method by this can be provided. 

[0065] Drawing 4 shows the 2nd example of the pair card with which this invention is 
applied. 

[0066]The antenna 31 the connection part 32and the LSI section 33 for pair cards are 
built in the plastic card 30. The antenna 31 is for exchanging data between the 
external devices (reader/writer) 38or acquiring electric power from the external 
device 38. The connection part 32 has each external terminal (electrode) of I/O (input 
and output)CLK (clock)RST (reset)VDD (power supply)and VSS (grounding)and 
performs an exchange of data etc. by carrying out direct contact of these external 
terminals to the external device (reader/writer) 39. 

[0067]The LSI section 33 for pair cards comprises the linear circuit 34 for radiothe 
linear circuit 35 for contactthe switching circuits 36 and 40and the logic/memory 
circuit 37. The linear circuit 34 for radio is provided with the radio signal detector 
circuitthe power-supply-potential generating circuitthe radio / contact switch signal 
generating circuitetc. The linear circuit 35 for contact is provided with the level shift 
circuit etc. 

[0068]CPU and random logic for logic / memory circuit 37 to process various kinds of 
signalslt comprises a ROM where the program for judging operational mode and the 
processing program of the data according to each operational mode (contactradio) are 
savedRAM used as an object for the temporary storage of dataand an EEPROM used 
as an object for data storage. 

[0069]The switching circuit 36 performs the change in radio mode and contact mode 



based on the radio / contact switch signal outputted from logic / memory circuit 37. 
At the time of radio modedata is exchanged between the linear circuit 34 for radioand 
the logic/memory circuit 37and data is exchanged between the linear circuit 35 for 
contactand the logic/memory circuit 37 at the time of contact mode. 
[0070]The switching circuit 40 is because each external terminal (electrode) of I/O 
(input and output) of the connection part 32CLK (clock)RST (reset)VDD (power 
supply)and VSS (grounding) is fixed to earth potentials at the time of radio mode. 
[0071]In radio modeusing it in the state where it kept in the wallet or the pass 
holderfor exampleholding up a pair card to the reader/writer for radio can think. In 
this casewith electric conduction thingssuch as cointhe external terminals for contact 
of a pair card (for examplea VDD terminal and a VSS terminal) may short-circuitand it 
may have an adverse effect on operation. In order to eliminate this possibilityat the 
time of radio modeeach external terminal (electrode) of the connection part 32 is 
fixed to earth potentials. 

[0072]The focus of the pair card of this example is at the point of performing the 
judgment of operational mode by CPU in logic / memory circuit 37 using software. 
NamelyCPU in logic / memory circuit 37The state of each signalsuch as power supply 
potentiala clock signaletc. which are inputted into the state and the linear circuits 35 
for contact of each signal which are generated in the linear circuit 34 for radiosuch as 
power supply potential and a clock signalis monitoredand operational mode is judged 
by judging the state of these each signal synthetically. 

[0073]For examplewhen power supply potential is generated in the linear circuit 34 for 
radio and power supply potential is not inputted into the linear circuit 35 for contactit 
is judged with radio mode by CPU in logic / memory circuit 37. On the contrarypower 
supply potential is not generated in the linear circuit 34 for radio. When power supply 
potential is inputted into the linear circuit 35 for contactit is judged with contact 
mode by CPU in logic / memory circuit 37. 

[0074]For examplealthough power supply potential is inputted into the linear circuit 35 
for contactsince the judgment in the mode is impossible when a clock signal is not 
inputted but the clock signal is generated in the linear circuit 34 for radiothis mode 
determination operation is suspended. The case where power supply potential is 
generated in the linear circuit 34 for radioand power supply potential is simultaneously 
inputted into the linear circuit 35 for contactSince the judgment in the mode is 
impossible when a clock signal is generated in the linear circuit 34 for radio and the 
clock signal is simultaneously inputted into the linear circuit 35 for contactthis mode 
determination operation is suspended. 

[0075]CPU's judgment of operational mode will transmit the decision result to the 
switching circuits 36 and 40 with radio / contact switch signal. 

[0076]As mentioned aboveas explainedaccording to the 2nd example of LSI for pair 
cards of this inventionCPU is performing first the judgment of operational mode 
performed first using software (program for an operational mode judging). That isthe 



change of radio Mohd and contact Mohd is performed by judging synthetically the 
state of each signal inputted into the state and the linear circuit for contact of each 
signal which are generated in the linear circuit for radio by CPU. Thusthe change of a 
contact process and a radio type can be easily performed by judging operational mode 
in CPU. 

[0077]By the waythe pair card or the contact type IC card has a connection part 
used as an external device and the interface of IC (chip)and this connection part is 
constituted by the IC module which has two or more external terminals (electrode). 
[0078] Drawing 5 shows the appearance of an IC card. The plastic card 10 has fixed 
thickness and the emboss area is established in a part of the surface. IC (chip) is 
carried in IC module 53. The external terminal (electrode) 54 is formed in the field of 
an opposite hand to the near field in which IC of IC module 53 is carried. IC module 53 
is inserted in an emboss area as the external terminal 54 becomes unreserved. 
[0079] Drawing 6 shows the IC module. Drawing 7 is a sectional view which meets the 
VII-VII line of drawing 6 . The external terminal is omitted in drawing 6 . IC(chip) 55 is 
carried in the whole surface side of IC module 53. IC55 is covered with the resin 56. 
IC module 53 — on the other handthe exterior electrodes 54 are formed in the side. 
[0080] Drawing 8 shows an example of the connection technology of an IC module and 
IC (chip). Drawing 9 takes out and shows only IC of drawing 8 . 
[0081]This art connects the terminal of IC module 53and the pad of IC55 by the 
bonding wire 57. IC is carried on IC module 53as an I/O (input and output) pada CLK 
(clock) pada RST (reset) pada VDD (power supply) padand a VSS (grounding) pad 
become unreservedrespectively. 

[0082]Corresponding to each pad of IC55an I/O (input and output) terminalthe CLK 
(clock) terminalthe RST (reset) terminalthe VDD (power supply) terminaland the VSS 
(grounding) terminal are formed in IC module 53. The position of each terminal of IC 
module 53 is beforehand decided corresponding to the position of each pad of IC55. 
And the terminal of IC module 53 and the pad of IC55 are mutually connected by the 
bonding wire 57. 

[0083]The I/O (input and output) terminal arranged at the whole surface side of IC 
module 53a CLK (clock) terminala RST (reset) terminala VDD (power supply) 
terminaland a VSS (grounding) terminallt is electrically connected to the external 
terminal (I/OCLKRSTVDDVSS) of IC module 53 arranged on the other hand at a side 
via a through holerespectively. 

[0084] Drawing 10 shows other examples of the connection technology of an IC 
module and IC (chip). Drawing 1 1 takes out and shows only IC of drawing 10 . 
[0085]This art connects the vamp of IC55 with the terminal of IC module 53 by flip 
chip bonding. IC is carried on IC module 53as an I/O (input and output) vampa CLK 
(clock) vampa RST (reset) vampa VDD (power supply) vampand a VSS (grounding) 
vamp hide between an IC module and ICrespectively. 

[0086]Corresponding to each vamp of IC55an I/O (input and output) terminalthe CLK 



(clock) terminalthe RST (reset) terminalthe VDD (power supply) terminaland the VSS 
(grounding) terminal are formed in IC module 53. The position of each terminal of IC 
module 53 is beforehand decided corresponding to the position of each vamp of IC55. 
And the terminal of IC module 53 and the vamp of IC55 are mutually connected by 
sticking-by-pressure art. 

[0087]The I/O (input and output) terminal arranged at the whole surface side of IC 
module 53a CLK (clock) terminala RST (reset) terminala VDD (power supply) 
terminaland a VSS (grounding) terminallt is electrically connected to the external 
terminal (I/OCLKRSTVDDVSS) of IC module 53 arranged on the other hand at a side 
via a through holerespectively. 

[0088]As mentioned aboveaithough two connection technology of an IC module and 
IC (chip) was explainedin these two artdirection of the chip which carries in an IC 
module differs mutually. That isin using a bonding wireas each pad can be seenit 
carries IC in an IC modulebut when based on flip chip bondingas each pad hidesIC is 
carried in an IC module. 

[0089]Thereforearrangement (layout) of the putt of IC in the case of applying the 
connection technology using a bonding wiresupposing it does not change the 
composition of an IC moduleThe putt of IC in the case of applying the connection 
technology by flip chip bonding or arrangement (layout) of the vamp on a pad comes 
to be shown in drawing 1 1 to coming to be shown in drawing 9 . 
[0090]That isif the layout of drawing 9 is compared with the layout of drawing 1 1 in 
these two pad (or vamp) layoutsright and left are reverse mutually so that clearly. For 
this reasonin manufacturing IC for IC cardsa pad (or vamp) layout must prepare two 
kinds of things of right-and-left reverse so that it can respond to two above- 
mentioned connection technology. 

[0091] Although it is also possible to enable it to correspond to two above-mentioned 
connection technology according to one kind of pad (or vamp) layout by changing the 
layout of each terminal of an IC moduleusers' excessive work increases in this 
caseand complication of a mounting step is caused. 

[0092]Belowthe pad (or vamp) layout which can respond to two above-mentioned 
connection technology according to one kind of layout is proposedwithout making a 
user's burden in a mounting step increase. 

[0093] Drawing 12 shows the example which electrically connected IC to which this 
invention was appliedand the terminal of the IC module by the bonding wire. Drawing 
13 shows the example which electrically connected IC to which this invention was 
appliedand the terminal of the IC module by flip chip bonding. Drawing 14 shows the 
pad (or vamp) layout of this invention. 

[0094]Firstthe pad (or vamp) layout of this invention is explained ( drawing 14 ). 
[0095]The feature of the pad (or vamp) layout of this inventionlt is in the point which 
has arranged each pad for wirebonding (I/OCLKRSTVDDVSS)and each vamp for flip 
chip bonding (I/OCLKRSTVDDVSS) on IC (chip)respectively. 



[0096]For examplewhen the main table side of IC (chip) is divided into two fields on 
either sideTo a left-hand side fieldan I/O pada VSS pada CLK vampa RST vampand a 
VDD vamp are arrangedand a CLK pada RST pada VDD padan I/O vampand a VSS 
vamp are arranged to a right-hand side field to it. 

[0097]At the time of wirebondingby this the I/O pad and VSS pad for wirebondinglt is 
arranged at the position corresponding to the I/O terminal and VSS terminal of IC 
module 53and the CLK padRST padand VDD pad for wirebonding are arranged 
similarly at the position corresponding to the CLK terminalRST terminaland VDD 
terminal of IC module 53. 

[0098]At the time of flip chip bondingthe I/O vamp and VSS vamp for sticking by 
pressurelt is arranged at the position corresponding to the I/O terminal and VSS 
terminal of IC module 53and the CLK vampRST vampand VDD vamp for sticking by 
pressure are arranged similarly at the position corresponding to the CLK terminalRST 
terminaland VDD terminal of IC module 53. 

[0099]Thusaccording to the pad (or vamp) layout of this inventionit can respond to 
any connection technology of wirebonding and flip chip bondingand the design of a 
chipthe burden of the maker at the time of manufactureand a user s burden in a 
mounting step can be eased. 

[0100]Nextthe composition at the time of electrically connecting IC to which this 
invention was appliedand the terminal of an IC module by a bonding wire is explained 
( drawing 12 ). 

[0101]IC is carried on IC module 53as each pad for wirebonding 
(I/OCLKRSTVDDVSS) and each vamp for flip chip bonding (I/OCLKRSTVDDVSS) 
become unreservedrespectively. 

[0102]Corresponding to each pad of IC55an I/O (input and output) terminalthe CLK 
(clock) terminalthe RST (reset) terminalthe VDD (power supply) terminaland the VSS 
(grounding) terminal are formed in IC module 53. The position of each terminal of IC 
module 53 is beforehand decided corresponding to the position of each pad of IC55. 
And the terminal of IC module 53 and the pad of IC55 are mutually connected by the 
bonding wire 57. 

[0103]Nextthe composition at the time of electrically connecting IC to which this 
invention was appliedand the terminal of an IC module by flip chip bonding is explained 
( drawing 13 ). 

[0104]IC Each pad for wirebonding (I/OCLKRSTVDDVSS)As each vamp for flip chip 
bonding (I/OCLKRSTVDDVSS) hides between an IC module and ICrespectivelyshe is 
carried on IC module 53. 

[0105]Corresponding to each vamp of IC55an I/O (input and output) terminalthe CLK 
(clock) terminalthe RST (reset) terminalthe VDD (power supply) terminaland the VSS 
(grounding) terminal are formed in IC module 53. The position of each terminal of IC 
module 53 is beforehand decided corresponding to the position of each vamp of IC55. 
And the terminal of IC module 53 and the vamp of IC55 are mutually connected by 



sticking-by-pressure art. 

[0106]Hereeach pad of IC55 is arranged at a position which does not contact each 
terminal of IC module 53 at the time of flip chip bonding. 

[0107]The I/O (input and output) terminal arranged in drawing 12 and drawing 1 3 at 
the whole surface side of IC module 53A CLK (clock) terminala RST (reset) terminala 
VDD (power supply) terminaland a VSS (grounding) terminal are electrically connected 
to the external terminal (I/OCLKRSTVDDVSS) of IC module 53 arranged on the other 
hand at a side via a through holerespectively. 

[0108]As mentioned aboveas explainedaccording to the pad layout of IC (chip) of this 
invention. Beforehandeach pad for wirebonding (I/OCLKRSTVDDVSS) and each vamp 
for flip chip bonding (I/OCLKRSTVDDVSS) are arranged on the main table side of 
ICrespectively. For this reasoneven if it is a case where which connection technology 
of wirebonding and flip chip bonding is appliedOne kind of pad (or vamp) layout can 
attain modularization of ICand the design of a chipthe burden of the maker at the time 
of manufactureand a user s burden in a mounting step can be made to ease. 
[0109] 

[Effect of the Invention]According to the 1 st example of LSI for pair cards of this 
inventionthe existence of the power supply potential (DC power supply) generated 
based on a radio signal in the linear circuit for radio is performing the change in radio 
mode and contact mode. 

[01 10]That iswhen power supply potential is generated in the linear circuit for 
radioswitch signal RFRST is made into "H"this is given to CPUand CPU is made to 
recognize that it is in radio mode. Simultaneouslya clock signal and data are made to 
be outputted by the switching circuit from the linear circuit for radio. On the other 
handwhen power supply potential is not generated in the linear circuit for radioswitch 
signal RFRST is set to "L"this is given to CPUand CPU is made to recognize that it 
is in contact mode. Simultaneouslya clock signal and data are made to be outputted 
by the switching circuit from the linear circuit for contact. 

[01 1 1]LSI for pair cards which can change a contact process and a radio type with a 
simple method by this can be provided. 

[01 12]According to the 2nd example of LSI for pair cards of this inventionCPU is 
performing first the judgment of operational mode performed first using software 
(program for an operational mode judging). That isthe change in radio mode and 
contact mode is performed by judging synthetically the state of each signal inputted 
into the state and the linear circuit for contact of each signal which are generated in 
the linear circuit for radio by CPU. Thusthe change of a contact process and a radio 
type can be easily performed by judging operational mode in CPU. 
[01 13]According to the pad layout of IC (chip) of this inventionon the main table side 
of IC beforehand Each pad for wirebonding (I/OCLKRSTVDDVSS)Each vamp for flip 
chip bonding (I/OCLKRSTVDDVSS) is arrangedrespectively. Thereforeeven if it is a 
case where which connection technology of wirebonding and flip chip bonding is 



appliedOne kind of pad (or vamp) layout can attain modularization of ICand the design 
of a chipthe burden of the maker at the time of manufactureand a user's burden in a 
mounting step can be made to ease. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure showing the 1st example of the pair card with which this 
invention is applied. 

[Drawing 2] The figure showing the entire configuration of LSI for pair cards of this 
invention. 

[Drawing 3] The figure showing the principal part of LSI for pair cards of this invention. 
[Drawing 4] The figure showing the 2nd example of the pair card with which this 
invention is applied. 

[Drawing 5] The figure showing the appearance of an IC card. 
[Drawing 6] The figure showing an IC module. 

[Drawing 7] The sectional view which meets the VII-VII line of drawing 6 . 

[Drawing 8] The figure showing the connection technology by wirebonding. 

[Drawing 9] The figure showing the pad layout of IC of drawing 8 . 

[Drawing 10] The figure showing the connection technology by flip chip bonding. 

[Drawing 1 1] The figure showing the vamp layout of IC of drawing 10 . 

[Drawing 12] The figure showing the connection technology by wirebonding using IC of 

this invention. 

[Drawing 13] The figure showing the connection technology by the flip chip bonding 
using IC of this invention. 

[Drawing 14] The figure showing the vamp layout of IC of drawing 12 and drawing 13 . 
[Drawing 1 5] The figure showing the outline of the composition of the conventional 
contact type IC card. 

[Drawing 16] The figure showing the outline of the composition of the conventional 
radio type IC card. 

[Drawing 17] The figure showing the example of composition of the conventional pair 
card. 

[Drawing 18] The figure showing the example of composition of the conventional pair 
card. 

[Description of Notations] 

30 : plastic card 

31 : antenna 

32 : connection part 

33 : LSI for pair cards 

34 : the linear circuit for radio 



35 : the linear circuit for contact 

3640 : Switching circuit 

37 : logic/memory circuit 

3839 : External device (a readera writer) 

41 : detector 

42 : limiting circuit 

43 : regulator 

4447 : Bandgap circuit 
4548 : Battery level detector 
46 : clock extraction circuit 
49-51 : Level shifter 

52 : oscillator 

53 : IC module 

54 : external terminal (electrode) 

55 : IC (chip) 

56 : resin 

57 : bonding wire 

A1 - A5 : Logic circuit (AND circuit) 
01-03 : Logic circuit (OR circuit) 
NR1 : Logic circuit (NOR circuit) 
11 : inverter 
D1-D3 : Diode 
R1R2 : Resistance 
M1-M3 : MOS transistor. 
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[0 0 4 7] «m/»MW]y»3lfl*R FRSTtf 
"H" lc£3<h, py-^/^i'JEiaa 7 CDC P U 

t*s ^arot-F^fflmat-KTS^tipjBir*, 

[0 0 4 8] J:oT. CPUli, ROMlCietS?n/i:^ 
IB*- F^5£lSyP^'5AlC^t\ x-^COSQS*^ 

[0 0 4 9] liSHS (yvFIslSS) A 1 , A 

2Tli. -^A73fi^RFRST^ "H" iJ&^/c 
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46s MOA^flt (5 s — 5»> 2 □>y?fi^) tf^OS: 

A3~A5T(i, -S©AMf/RFRSTtf 
"L" <t&2fc46s CftSI»l|H|g&A3~A5©tti*l« 

[0 0 5 0] Z.<T>tz.ti>, fct^-KB^ x— t=V 
x?*4 1 frSiiSiil£]S&A 1 , 0 1 CIK&LTCIS'y? 

FCLKlis ^ny^ttaiHltt4 6 3^6liaia!*A2* 

*««clkw\ ^ny^ttaiaas4 6^6isaiHi»A 

2. O3£lgaLTP:^^/*^y0S&3 7(Ctt*S* 

ft£o 

[00 5 1 ] £7cs n->y^Il]£SAATt*, iti*)? 1 -* 
KfSCTfl^R FOU Ttf *H* Xt* "L* tftZtc 
it. ^ffl'J-7'lslS53 4(DtiJ73lslS8 (MOSh^Vi? 

•y^lslKA A(OtH73«^COUT6^lC "L" <t&-5/i: 
46, lgteffl l >»^7 , l2]iK3 5(DliJ7J[HlS8 (MOSh^Vv^ 
X$M3) HJftfEL&lA, 
[0 0 5 2] 2. »»^-KB* 
ZKDt- KT'lis fl-gMs^VDD, VSS, RST, I 
/O, C L K^6«j»ffiteXt*fl# (x-*£t») 6M« 

[0 0 5 3] ctoT, M»fflU^7 7 lHlK3 4Tt*, H2S 
FRSTlt "L" IC)5:^ 0 

[0 0 5 4] «$t/JSft4WU^^I^R FRSTtf 
"L" ICK2>£, U*Jv'7/* : mW&Z 7 CDC P U 
lis ^SOJ^-raffiW^-KT'iBStWBr-r^o 
[0 0 5 5] J:oT« CPUli. R OMlCfati^ft/cS 

[0 0 5 6] Z<D&f. WaW«?VDD6^Stt. 3 VXW: 

VK** V 7\s\S& 4 7 SO 1 / * V f- x ) U^/Ux < t- <7 * 4 
8tftffU fl^RST (2) "L" Kfc3„ *fc, 
t»tf3V©i*tt. MCFItf "H" T35*fc46s 
imSIUSS (/7I11») NR1<oai73t* "L" «t%Uv M 
OS h5>v ; X^M2li^-Vtt^<!:'S:^o V;B#5 VtD 
<h*(is ttM/ttf)Ml»J*a.ft4R F R S T&IHI^C 
F 1 "L" tC^^fc46, tiSSlHlKN R 1 (DiHtllt 

"H" MOS h^Vv-X^M 2l*7|-7mii:% 

[0 0 5 7] fl-SISSS? V D Dfr5tt5»«ffi« { fit*& 

2rftT^3<t*s «affl i ;-7'[H]s&3 4 tcmsfE^ssnsa 
$feL^j;3ic-r^fc^ s^a— kd 1 ft^ts^en^o 

[0 0 5 8] £/is Itillslft (ZVKSBS) A3~A5 
Ttts -*OAWIf/RFRSTtf "H" 



46, te*<0A*j«* (U-byhflre* x-*s ^ay<7 
(ZVRaSS) A1, A2THiv — ^COA^Hl^R F R 

sTtf "l" tt^tznb, cinetisiHissA i , a 2© 

tt£Hi-sflis £tc "L" t^^o 

[0059] zotctbs mt&^-m. x— s»«> 

I /OfrSU^/Uv'^S 0RO-iSS[HlKA3, Ol£ 
!&£LTPi^?/*^y0S&3 7lc^3-ft£ 0 $ 
tc. 5P7^lfC L Mis 4jfr? CL KfrSU'^l/v'? 

* 5 1 StfttSlslttA 5, 0 3^iSSLTPv"y^/^ 
t U ESS 3 7 fctttS;* ft, 'J -fc y h (S ^ R S T tt, 
RSTfr6U^/lo'7*4 9&U : lSS[2]S&A4, 02^ 
JSffiLTP^'«>f /^t 'J ESS 3 7fc#«£*ft*„ 

[0 0 6 0] $fcs iSS/Stt^Jg^RFRST 
£>SfE'fi*§-/R FRSTtf "H" T25£fc46s U- 

* 5 2»ffU 5 2(t<£y?P-y>fi 
§OSCCLK ft5„ 

[006 1] $/cs IhISS A A "CHi- tUTJx— > 

KJ&CTffi^COUTtf "H" Xti "L* <t££/c46v 
jfttffl i ;-7'[23iK3 5 <DtU73l2]S8 (MOS(-7V^ 
M3) £m£LTx-*#dS7J7*-ft£o P->''^ 
0KA A(Dfch7JfH§R FOUTti^lC "L" T^^/i: 
46s m.Wm i )-7'&&3 4<D&-h\3& (MOSh^Vv 1 ' 

[0 0 6 2] OL±. ttt^Lfcfc^lC, *«^©3>trA 

- Kffl l s 1 c7>m 1 mic^mt. mmm v -T^mcts 

[0 0 6 3] HP'S. 'J -T'EKTHtaSmttA^fiK 

*n5<!:*li. WJS^fifRFRST^ "H " ICL, 
Cft€-C P UIc-^tITC PUlcSSJfil^- KTJ6*Ci:^ 

te^tZlt. WUf^fflfRFRST^ "L" ICU Z. 
MCPU (C^-^.T CPU tcffift*^- KT-J6-5 C .t^iig 

[0 0 6 4] cftKcfc'A *«**SCl::<fey»*iC<k* 

[0 0 6 5] E4li, *«^)lfflS-ft*P>vf*-K 

CDS 2ffl*7jk-?*>(DT-&Z>o 
[0 0 6 6] y^X^'y^tl- K3 0(C(i, T>^±3 
Is P^-'? hgP3 2JRtfavW- KflJL S I 353 3 6^ 

WMS-ftTf*. 7V7t3 1li, ^35^H ( U — 9/ 
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^hg|53 2«, I/O (Atti2j) x C L K (^P'j/ 
v RST CJt7h) . VDD (KB) x VSS 

(»«) ©afl-BWii? (mm) ^iLtjiU, cmero 
* -es c <t iz <t y 7 s - * oyp y <t y * a . 

[0 0 6 7] 3>tf*-FfflLS lg|53 3li. jUffiU 
-7 , ESS3 4, Jt)l4ffly-7'lH]SS3 5, IB U •ABM 3 
6, 4 0&lfPv f 'y*/*^yEW83 7fr6fl|fi£2r*lT 
U^o ^ffly-7'lH]Sg3 4li. *tiMffi*ttailslBk « 

antffi£fOBiKs «ua/»M«jysAfi^B2i5]»«:if 

[0 0 6 8] Pv^y*/.^ yi3!&3 7fc^ &«<DfI<?- 
Ms MM) (cjfcUfcx-^aaja^n^AtffiSSSft 

u^rom, t-$<d— mzfcmtLzm^znzR 

AM. x-^«^ffl<tLTffll^tl^EE PROMTS 

[0 0 6 9] wy^^[siss3 6i*. py-y-j'/^^yisi 
s&3 7^sai73T*-n««iiii/»ttnajygAfi^»i:*^v 

y 018 3 7 ©IIBTt 1 -* y <h *J SMlt- K 

ffi 3 7 ©bst-^- 2 <n^> y <t y r>» 
[0070] wy*jtiaa4ot4» MMc-KWt^ □ 

*<7 hg(5 3 2© I /O (AiiJ7D) > CLK (fP7 
*K RST (y-te^h) .VDD - VSS 

(tt*k) ODS^gPSflB? *«*lMffifcH*-rSfc 

[007 1 1 Um.^- KTtt, #J*tf\ PVfcffc- K 

^^asAnicL^o/cmiT^ffly-^y'^ 

-<>35:i:'a3jSlg%lcJ:y N PVIffc-KW&lttfflOfl-SP 
4S?|5)± VDD^iVSSSS?) WSBNk 

[0 0 7 2] K©W*j5tt» »fK- 

3 7P*903C P UTItoTC^.-SICS^o SPt>, U~Jv? 

/y^yasss 7F«g©cputi. *tm§fsy=7 , E]s&3 4 
t-£^s ttsmasmffi-p? p ■> irw&flw©** 
n&tf snub y ^T-mss 3 5 ic A*>am*«ai«tft** 

^©ttttlSttdWtcWBfrr * C t ic J: y UjfP^E- K*W 
[0073] flJAtt\ fctfgfll 'J -ZESS 3 4 T«3i«ffl 

tf^n, mum y -t'hss 3 5 icaagmtfctfATj* 



*lTCfcl/»£*M:, P t 'J 0S& 3 7fl(DC P 

SSS3 4THiS®3i* ,i ^*tLTfce)t 1 " * J&teffl 'J — 
7 7 [h1K3 5lCWl«tttfAfl;!:*lTl/**£*(*s aify 
f /^*yS«J3 7[*3(DCPUtCc>;yjgft4 : E-Ki:¥'J^ 

[0 0 7 4] £fc. flijjttf, SMffly-7 7 [H]SS3 5 ICS 
aWtttfAaSftTl/^tf* -7P-y-7<I^A73*nT 

fcs-r\ isaus y — yEK 3 4?7P * 

=E- KWJ£»f**— BSfflhT*. *§li«y=7*[sltt3 4 

Tmaimffi^jatftu i^)B$tc^ffly-7 7 iHiss3 sic 

S«1E<£tfA73?*lTl^if^r\ «$Sffly^7'lH]SS3 
4T-7P7 *fl^#£j$tftu [§l^c«ttffl 'J - T'lslB 
3 5lc-7P-yj7ffl^A73*tlT^i.li^«i: i ts 

[0075] cpu*mfFE-Kewcr«&« 

iwi/i«!*wy y«y»*e» 

3 6, 4 0iceii?tl^>o 

[0 0 7 6] J-X±. ItfdUL /iridic, *»P>tTA 
-KffiLS I a5^2fiiiJlC < i:t\«; »8HCff*>ft* 
■WW— K©W«*. V7h7i7 (Hlft^-KWjeffl 

7o^'7/*) ^fflutc pinc^yff-pTi^o fin^s 
cpu»cj:y. Mttsy^T'iHBSTSjatfn***^© 
ttJisau-Jt mm u -7 7 iaKicA73?n^^i^cD«!g€- 

yi*tff?tl»*. ClOcfcdlC, C P U (C*5l>TI&fE 
=E- K^W^-r?.il<i:lc c fcy, S^lc, gMxC<h«ifSiC 
CD« y • 7L&'t7 o Z. £ 6^T* £o 
[0 0 7 7] i:C:^T\ PVtl^-KXliSMiCI C* 
-Kli, ^SP^S<t I C (f77) OD-f^-71'fX 

[0 0 7 8] 05li, I Ct>- KCO^IB^^-rtCOT^ 

So I Cfv*i-(l/5 3<D I C4i«»tt*n*fll©IBlC» 

LTS*MH<oa»cti, ^gpfis? mm) 5 4^fiE?ti 

T^So I Ctv i 2-)l'5 3(i N >|.gl*f5 4tfia*a 
LIC^S J: ^ IC L.TI V*'X$IfeElcffi5463A*nSo 

[0 0 7 9] 06li, I Ctya-Jb^LTl^ £ 
tc. E17WU E16C75V I I - V I I *8lC59-5Br®0T« 
S„ E6(Cfc^T, ngPHS^lis ^BgLT^So 

I C=E'Jj.-)\/5 3<D— mWlzi*. IC (f7 7) 5 5 

^jSici-tiT^So i c 5 si*. aaai5 6icj:y?ifen 

Tt^So I C=E->*2-y|/5 3 0Dftefflffl"JlCl*s 51-g|3 

Sffi5 4^mfiK^tlT^So 
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[0080JH8W:. I CfJn.—lVt I C (f'yT) 

8© i croa^iz'jft LTjjvrttfrrao^o 
[008 1 ] coftffili. ^f-O^+S 7fc<fc 
y, I Ctv>'i-/l/5 3tf>aS?<h I C 5 5<D/\°y K*J8 
If5t©T'«5. I Cli. I /O (Atll^j) K% 
CLK (^P-y^) M°-y K, RST (y-te-y h) M°'y 
K. VDD (MM) /<vK. VSS (j$tft) /\°>y Ktf* 

n^nfij^ajuc^^ctaicLT i c^i-zi/s 3± 

lCjS«73Tft*o 
[0 0 8 2] I Cii/i- ;L/5 3lCli. I C5 5©S/< 

•y Ktc»*5LT» I/O (Aifc73) as?. CLK (-7P 

•y^) as?. RST CJ-fe-yh) as?, VDD (MM) 
VSS (JS%) «*?fl<flSfi)i*nZV*. I Civ*' 
5 3 £>£-4S?<ZM4Bl*. I C 5 5 C0=&/\°'y KtDffi 

BKtt/£LT?4*>*A66ftTl^So f LT» I Civ 1 a. 

-;U5 3©aS?<h I C 5 5CD/\°-y R*. * VxV V?'? 

-< -V 5 7 K J: y 5tMcS|)gE*n%o 
[0 0 8 3] I C'E-Jd.-iUS 3<Z>— ffiffliJKIBSTSrftS 
I/O (AthTJ) as?. CLK (fO-yf) *S?, RS 

T (y-fe-yh) Sffi?. VDD (SS) 4S?, VSS (ft 

w as?«. ^tx^nx/u-^-yu^aLTx i 

5>a-/U5 3©ffiffi*lteE«*rft*tta^ (I/O, 
CLK, RST. VDD. VSS) lCtt«lftlCgH0t£ ft 

So 

[0084] 11 Olt I Civ'i-ibi I C (f ■> 

ii 0(7) i c^^yaiLT^-r^oTSSo 
[0 0 8 5] Z(D&ffiit, yjvzf+yzftfyf'cXf 

lc<fcy. I Cf-y'i-^l/S 3<oaS?<i: I C 5 5<D/Vszf 

*mm?z<i>(DT$>Zo i a*, i /o (xmti) iiy 

7, CLK (?P-y?) /?y7, RST OJ-fc-y h) 

vdd (mas) a>:t\ vss («*s) 

^-ft-Fftl Civ*' a -;!/<!: I CCDF^UHSftS <£3l;: LT 
I C=E^i-)l/5 3±lC»«c^ft^o 
[0 0 8 6] I Civ>'a-/U5 31C&. IC5 5CD&A' 

vyicttiSLT. i/o (xttiti) as-?, CLK 
■y?) as?, rst (y-t-yh) as?, vdd (MM) 

SS?. VSS (JS%) aS?A^M*ftTL^o I Civ"' 

i-il/5 3 ©a-4S?0Dtt»tt, I C 5 5 

BlcmLT?46>*466ftTl^o ^LT. I Civ" a 

-115 3£0aS?<t I C 5 5<D/Vs7lt, E«8ffitCj;y 

SLMCjg^^ft^o 
[0 0 8 7] I Ct-ya-Jl-S 3 ro— EffiUlciBa^Fft* 
i/o (Atti73) as?, clk as?, rs 

t (y-t-yh) as?, vdd as?, VSS (S 
as?li, ^ft^ft7.;l/-^-;u^d5 LT, I Ci 

•y'2-;l/5 3 0ffeHflJlcEB*ftStt8Ri£? ( I /O, 

CLK. RST. VDD. VSS) lC«»fi*llC»«J*ft 

So 



[0 0 8 8] W±. I Cty'i-M I C (f-7 71 <D 
JMfcttW*— oBMBLfctf* CftS-0©J$ffiTl*. I 
C i 5>a-/Hc»«T S^-y T'WIr)* ^S^lcS^So 
BP'S. *>x/>^'7'r-\'5-ffl^Sli-&lCti. SM'7 F 
^BxScfedtcLT I C£ I C^ya-^UcJglE-rS 

•y KflWl*J:5U:LT I C£ I C^a-JUcJtttT 

[0 0 8 9] ft^T, I Ci-y'i-i^I^^^S^ 

TZmSO I C£D/\°-y h£>B3B (U-T7"7 h) ti, 09 

yic«j:**iiiafB*afflr««$a) i c©/\°y hxt*/\° 

•y K±G>A>:/<Z>iES (U-<7"7h-) li, 01 HC^f 

[0090] o$y. mvois'crivtmi irouY 

7"7 h^JttS-Tftraefr'&cfc^lC. Cft5~0(75M°y 
Tl^So £<Dfc#>. I C*-KfflC0l C^fp-TStcS 

M°-y K (XteM>7°) U-r7"7 h- ~ 

«^ffl£L&ttft«&6£l\, 
[009 1] I C^'JzL-lKD^mi-CD^-iyO 

h^^TlSililCcfey— «31<7>/\°>y K (Xli/O^) U 

-f7*r> htcJ:y±a<D-OCDjgm}5it5lcmT*S e fc3 

tc-rsiittRiteT'^s^. cioii^, a-+ffflincfcnt 

[0 0 9 2] iXTTli. H^XiglCfcHtSlL-f C^^ffi 

y) b-fyShSJHST*. 
[0093] HI 2 ti. *5£B£#JIffl-f ftfc I C <h I C 
i a -;l/<oas? <t ^^Vx-f -f -\» ic J: y « ftft 

ftfc i c<t i Ci-^a-yuroas?^^^'; 7 7f7 7# 

1 41*. *fm<Dtty K (XtiA'vy) K7-7h^ 

[0 0 9 4] $"T. WMKO/^h' (Xtt^VT) K 
Tt? KKO^TBWIT* (H1 4) . 
[0 0 9 5] \°-y K (Xti/^y) U^7"5h 

©^aiiti. i c (f'>7) ±ic ^-r-v^vx-o-^ffl 

C0#/\°-y K (I/O. CLK. RST. VDD. VS 
S) <»:. 7'J 7 7f 7 7#Vf -< -y?l©SAV7 (I 
/O, CLK. RST. VDD. VSS) %-5-ft-^ftBB 

[0 0 9 6] 1?Jx«\ I C (f77l <D2.&ffi*tt<D 

--o(Dmmc^ttzm^ic, mwmmc i /o/\°-y 

H. VSS/hK, C L K/ry7, RST/\/7> VD 

dk>:/£6beu mwmmiZs CLK/^K, rs 
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T/<7 K, VDD/WK, l/O/W, VSSM>y 

[0 0 9 7] CttlCfcD, 7<^*>-tV V^lCl;}:, 
7-1'+*'>'x-i' V^ffltf) I /OM'7 K&7>'V S S/\°'y K 

fflcDC L KJi-v K, R S T/\°-y KRtfV D D/<7 Ktf, 
I Cti>'i-;l/5 3 (DC L K4ir?, RSTiS^SO- VD 

[0 0 9 8] 3: ft, 7'J7 7f7^'>f-f>W 
lis ESfflffl I /O/ry^MV S SM>76\ ICi 
i/n.-ll>5 3 0) I /04fl6?St>'VS SUm^lzttlfctZiiL 

mitmm^n. mmz. Eiffl<DCLK/<v7> rst 

M>7&T>VDDM>:/£\ I C^E^a-yl/S 3©CL 
KiSs?, RST4S?Rt>"VDD4S?(i:«J^-r^ffiBlCBg 

[0 0 9 9] iK^-plC. *^<D7\°'y K (Xl*M> 

[0100] a«c» *&B8bmm-$ntc i c<t i c^-y 
mLtcm-gnmmd^Ttsiwrz m 2) 0 

[0101] Kit 7/^*>7 1 .<>yfflro£A 0 -y k 
(I/O, CLKv RST. VDD, VSS) 7 'J 

■^fyy^VT-rv^irot/N'vy (i/o, cl 
k, rst. vdd, vss) b\ ^n^nrnzm Lie 
^cfc^icLT I ct^a-zl/S 3±icf5»TJrti5o 

[0 10 2] I Cti^i — /U5 3lCl£. IC5 5©&M° 
•y KtoWSLT, I/O (A**)) C L K (<7P 

■y-7) RST OJ-t-yh) iifrf, VDD (ffiiBO 

sssT, vss mm) 4is?«9BfiE*nT^*. i ct->* 

5 3 roS-4ffi?<0<iSl*, I C 5 5 ro&n'-y K<7MS 
glcttJ&LT ; ?«>>*i66ftTl^<. LT, I Ct-y'i 
-;U5 3W^i: I C5 5CD/\°y R*. #>x-Oy7 
Y-V 5 7 iCi: ^St^tSHw-S-n^c 

[0103] *«H#»sar*ifc i ci I c^; 
i-)i/0«!?t*7 'J 77f7 ytfyx/ >-7lCcfe 
«WlC^Lfc^©*fiWCOl/>TSW8T* (HI 

3) , 

[0 10 4] I Cli, ^/i'tf'Vx'f" >yffl<D&/\°<y K 
(I/O. CLK. RST. VDD. VSS) 7'J 
7 7f77'#>f'r >?ffl<D*/tvy ( I /O. C L 
K. RST. VDD. VSS) ^tl-f'+l I Ct7i 
-;l/<t I Cconmcpift^J^KLT I Ct-y'a-/l-5 3 

[0 10 5] I C^E-/3.-yU5 3lCli. I C55«)Sn* 
vyiottFSLT. I/O (Adi7l) CLK V?U 

•y<7) IS-?. RST (y-te«yh) tSB^ VDD (ttiS) 



ss^, vss (mm **?*«fcj**nTv*. i 

:i->U5 3 <D£-4as?tf>ttiIl*. I C 5 5£D§M'>y<Dffi 

-;l/5 3<D4irf <h I C 5 5 CDM'>yii, E*a*filC«fet) 

[0 10 6] CilT. I C 5 5<7)§/\°-y Ri, 7>JvZf 
r-yzftfyr-rXfrnic I C^i-;l/5 3ro^4S^FlC 

[0 1 0 7] £33. 01 2StfH1 3 Kfcl^T. I Ct 
3£D-E#J(tfiB»*tX5 I /O (AtiJ73) 4S 
^ CLK (-7P-V-?) RST OJ-fc'yRSft 

VDD (*«) VSS (»*ft) 

^*lX/U-*->l/£iSlfiLT. I Ct>?i-/U5 3<Z)fft 
ffiffliJtcES^n^^gP^ ( I /O, CLK. RST, 

vdd. vss) icwn<fi>iz.&m-$n&<, 

[0 10 8] J-X±, tStiftLtc&SlC I C (?■ 

7 71 <7>/\*<y HCfctltf, ^46, I C<D^ 

ffi±K, 7-f^<KV7-fV^l©S/<yK (I/O, C 
LK, RST, VDD, VSS) <h, 7 *J >y 7? v 
^^WDS/r^ll/O, CLK, RST, V 
DD, VSS) £^*vF+lBBSLTV&o CCDfc<56, 7 
-f <K > 7 s -f > Stf 7 "J -y y y y# >T<f><?<t>^ 

rno««ais*ifflLftiis?*5T | fc, -s^ro/\° 

■y K (Xli/<>71 L"f7"5 hlCfcU I C(D : Ev ; a-;l/ 
[0 10 9] 

[HB^roam] *«MB<03>tf»- KfflLS I 

[0 110] in-6, «Hlffl'J^7 , lHlHI7«»«ffl« l *« 
*tl^<!:Sli, W»J»A«*RFRST* "H " (CL, 

Tm&fr%0 p -y ^fa^^— $1$\&tliEln%> j; a itr 
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